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I, Masato KATAYAMA, a citizen of Japan, hereby declare and state: 

1. I have a doctor degree of Agriculture, which was conferred upon me 
by Nagoya University in Nagoya in 1978. 

2. I have been first employed by the Noda Scientific Institute (Noda city, 
Japan) since 1978 and I have had a total of 24 years of work and 
research experience in Organic Chemistry and Natural Product 
Chemistry. 

3. I am one of the Applicants and inventors of the claimed invention. 
I have a complete understanding and knowledge of the claims. The 
claimed invention was actually reduced to practice before the date of 
December 21, 1998. 
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I enclose as evidence of my claimed invention the document entitled 
Annual Report of FY 1996 "Development of Plant Growth Regulators 
and Their Application to Tapioca". This paper was presented to 
supervisors of the project memorialising the results of testing 
involving the compound 4-chloroindole-3-acetic acid and the 
application of the compound to tapioca leaves by spraying which 
increased the growth of the roots. This is evidence of actual 
reproduction to practice before the date of December 21, 1998. The 
paper was not available to the public, only to supervisors and 
management of the staff of the National Industrial Research Institute 
of Nagoya of which ownership of the patent belongs. The enclosed 
copy is an English translation of the original Japanese report. 



/ I enclose a copy of the original Japanese language report to the 
management of NIRIN. The original document describes the 
application of the claimed component to the leaves of plants to cause 
root growth. The claimed compound of claim 5 is fully supported 
by the enclosed exhibits. 

I hereby declare that all statements made herein of my own knowledge 
are true, and that all statements made on information and belief are 
believed to be true, and further that these statements were made with 
the knowledge that willful false statements and the like so made are 
punishable by fine and/or imprisonment under Section 1001 of Title 
18 of the United States Code, and that such willful false statements 
may jeopardize the validity of the application or any patent issuing 
therefrom. 



Development of Plant Growth Regulators and Their Application 
to Tapioca (English translation) 
Japanese language of the above document 



Date: September 4. 2003 





Annual Report of FY 1996 V 

Development of Plant Growth Regulators and Their Application to 

Tapioca 

Masato KATAYAMA and Hiroshi KIMOTO, Laboratory of Bioorganic Chemistry, 
Department of Chemistry, National Industrial Research Institute of Nagoya (NIRIN), ), 
Agency of Industrial Science and Technology (AIST) 

NIRIN has a cooperating research project with Thai Tapioca Development Institute 
(TTDI) for improving the yield of tapioca production by using plant growth regulators 
(PGRs) developed by NIRIN' s group. 

Results: 

(Research in Japan) 
1. Synthesis of PGRs 

A large-scale synthesis of 4-chloroindole-3-acetic acid (4-C1-IAA) and 4,4,4- 
trifluoro-3-(3-indolyl)butyric acid (TFIBA) was succeeded as shown in Fig.l and 2. 
. Fig.1 



TFIBA 

(1) 4-C1-IAA was synthesized from 2-chloro-6-nitrotoluene as a starting material via 
4-chloroindole and 4-chloroindole-3-acetonitrile. 

(2) TFIBA was synthesized from indole and trifluoroacetaldehyde hemiacetal as 
starting materials 

2. Biological Activities of synthetic PGRs 



4-CI-IAA 




H 



(1) To black gram, swelling and lateral root formation activities of synthetic 4- 
Cl-IAA were 100 - 1000 times higher than those of indole-3 -acetic acid (IAA). 

(2) In the Avena coleoptile elongation test, the activity of 4-C1-IAA was much 
higher than that of IAA. 

(3) 4-C1-IAA also promoted root formation in Serissa japomca and Eucalyptus. 

(3) TFIBA promoted strongly root growth in Chinese cabbage, rice, lettuce at the 
very low concentration. 

(4) In the field test, TFIBA had interesting activities, for example, yield increase of 
potato, tillering promotion of rice and wheat, ripening promotion of tomato and 
grape and promotion of germination and growth of oak seeds. 

(Research in Thailand) 
1 . Application test of PGRs to Tapioca 

(1) PGRs (4-C1-IAA and TFIBA) increased 15 - 25% of yield of tapioca tubers by 
spray treatment (Concentration: 12 ppm) (Fig. 3 & 4). 

(2) In root formation test with 4-C1-IAA, it increased 30% of rooting rate by soaking 
tapioca stems into its ethanol-water solution (Fig. 5). 




Growth promotion of tapioca tubers 
by spray treatment with 4-CI-IAA 

Right : 4-CI-IAA 12ppm 

Left : Control 




Growth promotion of tapioca tubers 
by spray treatment with TFIBA 

Right : TFIBA 12ppm 

Left : Control 




Fig.5 



Root formation-promoting activity of 4-CI-IAA 
by soaking to tapioca stems 

Right : 4-CI-IAA 25ppm 

Left : Control 
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£fc*»*i^<!:UTB*£liDi&*S, #W©HBlc*WUTl**. *>CB©* e** ©±<fcgifeisrc 
9\f.-*tiV$SkW8LTf\ (The Thai Tapioca Development Institute, TTDI) &$fo\Z.$\tt1i<!)£&fa±: 

timv&feitizmxmn&tj&ihix^Zo ^©-o£dtttdii± r*e*a<&£ai»j±©fc4&©PGR 

■ J£ffiHS£©fcttlC2g©PGR <4-£ P P .-f > K -Jl-3-Ifc&(4-CI-IAA)&tf4,4,4- h 'J7JM- P-3- 
(W>K-;i-3-) 6&SSi(TFIBA)) ^Fig."lSCX2fC^Ufcig»T^M^fi!c-rsC<hfi5c«]Ufc. 
Fig. 1 
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TFIBA 

4^l-IAA(COl\T(i2-^PP-6-^hP h^X>^m^HtUT4-^PP-f >H-Jk $6 
7JW5i-P7-lrh7'jU7 i t K^57-t^-;Ut«^L/TS^lC^6*l^2,2,2-h'j7JU5i-P-1- (>f>K- 




1 00-1 000*SB^J^Itoswelling<t«9«raj£;^ U 

12ppm) l*«lC^e^-*<D'Tt©fi^*15%-25%ffiJiU/t (Fig. 3&tf4) . S&tc, 4-CI-IAAJC^ 

K&fcJSJSUfc. *©S§^ * tf** S£4-CI-IAA <DX^/-JU7kT2~5 ttffflMS-T 3 uilctot 
38M#8j30%ltillUfc (Fig.5). 




4-a-iAA»^«!ia[c<fc*^ tr* 

:& : 4-CI-IAA 1 2ppm 




^ : TFIBA 1 2ppm 



4-CI-IAA8»«yUC<fc<5* fcf* 

« : 4-CI-IAA 2 5ppm 
£:*NRI2 





3. « v / 1/ 

JStt^UTt. — t>P-^©*g«!^ISifiiS!|*lH-C»STFlBA(i-<^, l^*«Hc»L.'T««j& 

(Dfcmi&miizmftisiz^. 

1. M. KATAYAMA, R. K. GAUTAM, BioscL Biotech. Biochem., 00. 755-759 (1996). 

Synthesis and Biological Activities of Substituted 4,4,4-Trifluoro-3-(indole-3-)butyric acids, 
Novel Fluorinated Plant Growth Regulators. 
'.' 2. K. KATO. M. KATAYAMA, S. FUJII, H. KIMOTO. J. Ferment. Bioeng.. 82, 355-360 (1996) . 
Effective Preparation of Optically Active 4,4,4- Trifluoro-3-(Indole-3-)butyric Acid, a Novel 
Plant Growth Regulator, Using Lipase from Pseudomonas Jluorescens. 

3. K. KATO, M. KATAYAMA, S. FUJII, H. KIMOTO, BioscL Biotech. Biochem., 61, 194-196 (1997). 

Enzymatic Resolution of 2,2,2-Trifluoro-l-(l.-pyrenyl)ethanol with Lipases. 

4. mmk^ Btfc&^ffi. jtiiiiEAx *3feHk %-&mxm&ffim$;ffim&.4a, 54-60 (1997). 
kr 0;/*-. 1?) zm^fc&ftMnmvkjffiKm (1) - r^-^m^m^- nM^)^-^<oK^t 

i:mmK-&, ^-ujiea, 020m 7 ymft&9tm& (%&m) , iob (1996). 

1 . M-oiiEA. ®#4tr&, *p^j.-tii, 1* : w&$y vmp so v-^mmRxf^^^M^t lx& 
mtz&yHk&mssm (1996^6 n.§ttk) 

2. m-uuiea, m#4Ht. mmE& *#*««^»t-o*i (1996^6^5^) 



* 



